Neural crest cell origin for intrinsic ganglia of the developing chicken lung.
The development of intrinsic ganglia, comprised of neurons and glia cells that innervate airway smooth muscle, is a recognized component of the growing lung. However, the embryological origin of these neurons and glia is unclear. The lung buds develop as an outgrowth of the foregut, which contains migrating neural crest cells (NCC) that ultimately give rise to the enteric nervous system (ENS) along the entire length of the gut. It has therefore been proposed that the intrinsic ganglia of the lung arise from a subset of NCC that leave the gut and migrate into the lung buds during early development. We have tested this hypothesis using quail-chick interspecies grafting to selectively label the hindbrain-derived neural crest cell population that colonizes the gut. In conjunction with antibody labeling and in situ hybridization, we demonstrate that: (i) lung ganglia arise from vagal NCC that migrate from the foregut into the lung buds; (ii) like ENS precursors, these NCC express the transcription factor Sox10, and the receptors EDNRB and RET; (iii) the co-receptor for RET, GFRalpha1, is expressed in the lung mesenchyme and in ganglia; (iv) ganglia persist within the lung throughout development and contain cells immunopositive for the pan-neuronal markers ANNA-1 and PGP9.5, the inhibitory neurotransmitter NO, as shown by NADPH-diaphorase staining, and the glial marker GFAP.